[Interaction of a synthetic zinc-binding peptide with DNA].
Synthesis, DNA- and zinc ion-binding activities of the synthetic 23-residue peptide, forming a part of the DNA-binding domain of yeast transcription activator GAL-4, are reported. In presence of zinc ions considerable changes in the shapes of the fluorescence and CD spectra of the peptide are observed. It is shown that the peptide forms complexes with zinc ions containing one metal ion per peptide molecule with association constants on the order of (1-2) x 10(6) M-1. Using gel filtration on a TSK-gel column we have shown that in aqueous solution at concentrations of 10(-4)-10(-6) M the peptide exists predominantly in the dimeric form. Dimerization constants were found to be 5 x 10(6) M-1 and 1.7 x 10(7) M-1 in the absence and in the presence of zinc ions, respectively. It is shown that the peptide binds to DNA. The binding approaches saturation when one peptide molecule is bound approximately to five base pairs of DNA. The shapes of the titration curves obtained from binding of the peptide to DNA show that the peptide can bind to DNA both in the monomeric and self-associated forms (dimer or tetramer). Increasing DNA concentration and decreasing the peptide/DNA molar ratio lead to a shift in the equilibria between self-associated peptide species and monomers toward the formation of monomer peptide complexes.